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(54) Oil circulating apparatus for automatic transmission

(57) A part of oil sucked by an oil pump (4) is circu-
lated to an oil pan (1) through a hydraulic control circuit
(5), an oil cooler (11) and an oil passage (13a) provided
in a transmission case (2) and the oil pan (1). The oil
guided to the oil pan (1) is gushed out from a discharge
port (13b) of the oil passage (1) toward a suction port

(3a) of an oil strainer (3) communicating with the oil
pump (4). The discharge port (13b) of the oil passage
(13a) is disposed opposite and adjacent to the suction
port (3a) of the oil strainer (3) so that only oil containing
a small number of bubbles is sucked by the oil pump (4).
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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The present invention relates to an oil circu-
lating apparatus for an automatic transmission and
more particularly to an oil circulating apparatus in which
air jam noise can be reduced by supplying an oil con-
taining a small number of bubbles to an oil pump.

2. Discussion of the background art

[0002] Generally, automatic transmission fluid
(ATF) for operating and lubricating an automatic trans-
mission including a multi-stage transmission and a con-
tinuously variable transmission, is reserved in an oil
reservoir such as oil pan and the like provided under the
automatic transmission. The automatic transmission
fluid reserved in the oil pan is sucked up by an oil pump
through an oil strainer and supplied to a torque con-
verter, miscellaneous lubrication parts, a hydraulic
servo mechanism and the like, after being regulated to
a specified pressure in a hydraulic circuit. The auto-
matic transmission fluid discharged from the servo
mechanism and the lubrication parts is returned directly
to the oil reservoir and the automatic transmission fluid
(hereinafter, referred to as ATF) discharged from the
torque converter is circulated to the oil reservoir after
being cooled by an oil cooler.

[0003] In the automatic transmission, since the ATF
is agitated by miscellaneous rotation members such as
a planetary gear set, a final gear set, miscellaneous fric-
tion devices, a belt type driving force transmitting mech-
anism and the like, the ATF is returned to the oil
reservoir while many bubbles are contained therein and
the ATF containing bubbles is sucked up by the oil
pump. As a result, an air jam noise is generated from
the oil pump.

[0004] Japanese Patent Application Laid-open No.
Toku-Kai-Hei 11-22811 proposes a technique for reduc-
ing the number of bubbles contained in oil when oil is
sucked up by an oil pump. Specifically, in this disclo-
sure, a guiding means provided in an oil pan first guides
stream of lubricating oil in an opposite direction to an
inlet of an oil strainer, reduces the flow speed of oil,
breaks wave, stabilizes an oil level and finally introduces
lubricating oil containing a small number of bubbles to
the inlet of the oil strainer.

[0005] Further, Japanese Patent Application Laid-
open No. Toku-Kai-Hei 8-246835 discloses a technique
in which a protruding portion is provided on a relief valve
side of an oil strainer, a suction port of an oil strainer is
disposed on a side of the protruding portion and at a
higher position than the protruding portion so as to pre-
vent the lubricating oil gushed out of the relief valve from
coming into the suction port of the oil strainer together
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with bubbles.

[0006] However, according to the technique dis-
closed in Toku-Kai-Hei 11-22811, the stream of lubricat-
ing oil discharged from the oil cooler to the oil pan is
once guided in the opposite direction to the inlet port of
the oil strainer, however, it is difficult to remove bubbles
contained in lubricating oil completely and therefore it is
impossible to suppress the generation of the air jam
noise.

[0007] On the other hand, according to the tech-
nique disclosed in Toku-Kai-Hei 8-246835, although the
oil discharged from the relief valve can be prevented
from the mixing-in of bubbles, in case where bubbles
mix in lubricating oil as a result of the agitation by rotat-
ing members of the automatic transmission, it is also
impossible to prevent the mixing-in of bubbles com-
pletely and therefore the generation of air jam noise can
not be suppressed.

SUMMARY OF THE INVENTION

[0008] It is an object of the present invention to pro-
vide an oil circulating apparatus of an automatic trans-
mission capable of suppressing the generation of air
jam noise from the oil pump.

[0009] An oil circulating apparatus of an automatic
transmission comprises an oil passage provided down-
stream of an oil cooler, an oil strainer provided in an oil
reservoir and connected with the suction side of the oil
pump, a discharge port of the oil passage provided at an
downstream end of the oil passage and an suction port
of the oil strainer provided opposite and adjacent to the
discharge port.

DESCRIPTION OF THE DRAWING

[0010]

Fig. 1 is partially a schematic view showing a
hydraulic circuit of an automatic transmission
according to a first embodiment of the present
invention and partially a sectional view taken along
aline I-I of Fig. 2;

Fig. 2 is a top view of an oil pan according to a first
embodiment of the present invention;

Fig. 3 is a sectional view taken along a line IlI-1ll of
Fig. 2;

Fig. 4 is a bottom view of a transmission case;

Fig. 5 is an enlarged sectional view of a variation of
an oil guide;

Fig. 6 is partially a schematic view showing a
hydraulic circuit of an automatic transmission
according to a second embodiment of the present
invention and partially a sectional view taken along
a line VI-VI of Fig. 8;

Fig. 7 is a side view of Fig. 8; and

Fig. 8 is a top view of an oil pan according to a sec-
ond embodiment of the present invention.
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PREFERRED EMBODIMENT OF THE INVENTION

[0011] Referring now to Fig. 1, reference numeral 1
denotes an oil pan secured to a bottom surface of a
transmission case 2 through a gasket (not shown) and
an automatic transmission fluid (ATF) Is reserved in the
oil pan 1. Further, reference numeral 3 denotes an oil
strainer and a suction port 3a of the oil strainer 3 is pro-
vided opposite to a bottom surface of the oil pan 1. The
oil strainer 3 communicates with a suction side of an oil
pump 4 driven by an engine or an electric motor.
[0012] A discharge side of the oil pump 4 communi-
cates with a hydraulic circuit 5 provided in the transmis-
sion case 2 and mainly composed of a control valve unit
for controlling the transmission. The discharge side of
the hydraulic circuit 5 communicates with a shift section
7 such as shift clutches for changing speeds and actua-
tors for operating shift brakes, a lubricating section 8 for
supplying lubrication oil to transmission gears, sliding
and rotating components and the like, and a torque con-
verter 9.

[0013] A downstream portion of the hydraulic con-
trol circuit 5 is connected with an upstream portion of an
oil cooler 11. Further, the oil cooler 11 is connected at a
downstream portion thereof with an outer pipe 12.
[0014] On the other hand, a U-shaped oil guide 13
is spot-welded onto the inner wall of the oil pan 1 so as
to form an oil passage 13a enclosed by the oil guide 13
and the inner wall surface of the oil pan 1. Further, the
oil guide 13 extends to the bottom surface of the oil pan
1 and has a discharge port 13b upwardly open at the
downstream end thereof. The discharge port 13b is dis-
posed close and opposite to underneath of the suction
port 3a of the oil strainer 3. The upstream end of the oil
guide 13 extends upwardly along the inner wall surface
of the oil pan 1 and communicates with an inlet port 13c
formed at one of the corners of the opening side of the
oil pan 1.

[0015] There is provided a downstream end of an
oil passage 14a which communicates with the oil pas-
sage 13a on the mating surface of the transmission
case 2 with the oil pan 1. This oil passage 14a is inte-
grally formed with a reinforcement rib of the transmis-
sion case 2 and its upstream end communicates with an
inlet port 14b outwardly projected from the transmission
case 2. The inlet port 14b is connected with the outer
pipe 12 communicating with the oil cooler 11.

[0016] Next, describing an operation of thus consti-
tuted embodiment, when the oil pump 4 operates, the
ATF reserved in the oil pan 1 is sucked up through the
suction port 3a to the hydraulic control circuit 5. The
hydraulic pressure is regulated to a specified pressure
in the hydraulic control circuit 5, then supplied to the
shift section 7, the lubrication section 8, the torque con-
verter 9 and the like and again returned to the oil pan 1.
[0017] The ATF discharged from the torque con-
verter 9 is guided to the oil cooler 11 through the inlet
pipe 10, and after being cooled down at a specified tem-
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perature, sent to the transmission case 2 through the
outer pipe 12. Further, when a lockup clutch is engaged,
the ATF sent to the torque converter 9 is reduced. The
reduced amount of ATF is guided to the oil cooler 11
through a bypass circuit (not shown) and the inlet pipe
10.

[0018] The outer pipe 12 is connected with the inlet
port 14b projected from the transmission case 2. The
ATF which flows into the transmission case 2 is guided
in the direction of the oil pan 1 through the oil passage
14a provided in the reinforcement rib 14 and flows into
the inlet port 13c of the oil passage 13a provided in the
oil pan 1 through the gasket inserted in the mating sur-
face of the transmission case 2 and the oil pan 1.
[0019] The ATF is guided through the oil passage
13a to the discharge port 13b upwardly opened. Since
the discharge port 13b is provided opposite to and close
to the suction port 3a of the oil strainer 3, the ATF is
gushed out toward the suction port 3a.

[0020] Thus, since the ATF discharged from the
hydraulic control circuit 5 through the oil cooler 11 is
guided directly to the suction port 3a of the oil strainer 3
through a separated passage from the drain passage
from the shift section 7 and the lubrication section 8. As
aresult, it is possible to send the ATF containing a small
number of bubbles to the oil strainer 3, thereby it
becomes possible to reduce the air jam noise substan-
tially.

[0021] Further, since the ATF returned from the oil
cooler 11 is gushed out from the discharge port 13b
towards the suction port 3a of the oil strainer 3, the ATF
can be surely sucked into the suction port 3a without
being affected by variations of the positions of the dis-
charge port 13b and the suction port 3a.

[0022] Fig. 5 shows a variation of the first embodi-
ment. In which, the oil guide 13 is constituted by a bot-
tom plate 16 and a cover plate 17. A flange portion 17a
formed at both edges of the cover plate 17 is caulked by
a U-shaped edge of the bottom plate 16, respectively.
The whole bottom plate 16 is spot-welded to the oil pan
1.

[0023] The feature of this variation is that, since the
oil passage 13a is formed by the bottom plate 16 and
the cover plate 17, when the bottom plate 16 is spot-
welded to the oil pan 1, there is a small chance of olil
leakage from the oil passage 13a.

[0024] Figs. 6 through 8 show a second embodi-
ment of the present invention. Fig. 6 is a schematic view
of a hydraulic circuit of an automatic transmission taken
along a line VI-VI of Fig. 8. Fig. 7 is a side view as
viewed from the left side of Fig. 8 and Fig. 8 is a top view
of an oil pan.

[0025] In the first embodiment, the outer pipe 12
connected with the downstream of the oil cooler 11
communicates with the oil passage 13a through the oil
passage 14a provided in the transmission case 2, how-
ever in this embodiment, the outer pipe 12 is directly
connected with the oil pan 1. The feature of the embod-
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iment is a simplification of the construction.

[0026] Specifically, there is provided an inlet port 1a
on the upper side wall surface of the oil pan 1. Further,
the inlet port 1a communicates on the inside thereof 1
with the oil passage 13a formed in the same manner as
in the first embodiment.

[0027] A union nut 18 is welded on the outside of
the inlet port 1a and a union screw 19 is fastened to the
union nut 18 through a T-connector 20 and a gasket 21.
The T-connector 20 is connected at the, upper end
thereof with the outlet pipe 12.

[0028] There is provided a passage 19a to commu-
nicate the T-connector 20 with the inlet port 1a in the
union screw 19. Oil goes through the outer pipe 12,
flows into the oil passage 13a formed by the inner wall
of the oil pan 1 and the oil guide 13 via the passage 19a
provided in the union screw 19 and is gushed out from
the discharge port 13b in the direction of the suction
port 3a of the oil strainer 3.

[0029] According to the second embodiment, since
the outer pipe 12 is connected directly to the inlet port
1a provided in the oil pan 1, it is not necessary to apply
a strict precision control for preventing oil leakage to the
mating surface between the transmission case 2 and
the oil pan 1 and as a result, the construction can be
simplified and the manufacturing cost can be reduced.
[0030] While the presently preferred embodiments
of the present-invention have been shown and
described, it is to be understood that these disclosures
are for the purpose of illustration and that various
changes and modifications may be made without
departing from the scope of the invention.

Claims

1. An oil circulating apparatus of an automatic trans-
mission having a transmission case (2), an oil pump
(4), an oil cooler (11) and an oil reservoir (1), for cir-
culating a part of an oil to the oil pump (4) through
the oil cooler (11) after the oil has been sucked up
by the oil pump (4) and supplied to respective parts
of the transmission, comprising:

- an oil passage (13a, 14a) provided down-
stream of the oil cooler (11);

- an oil strainer (3) provided in the oil reservoir
(1) and connected with the suction side (3a) of
the oil pump (4);

- adischarge port (13b) of the oil passage (13a,
14a) provided at the downstream end of the oil
passage (13a); and

- a suction port (3a) of the oil strainer (3) pro-
vided opposite and adjacent to the discharge
port (13b).

2. The apparatus according to claim 1,
wherein the oil passage (13a, 14a) is integrally
formed with the transmission case (2).
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3.

The apparatus according to claim 1 or 2,
wherein the oil passage (13a, 14a) is provided
along the inner surface of the oil reservoir (1).

The apparatus according to any of claims 1 to 3,
wherein the oil passage (13a) is provided with an
outer pipe (12) separated from the transmission
case (2) outside thereof.
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